Beam-column frame system and flat plate slab system are analysed by semi-empirical, Direct Design method (DDM) and approximate elastic method, Equivalent Frame method (EFM) and the results of both methods are compared with computer software based on Finite Element method (FEM), taking into account the effect of changing the beam and column stiffness and the panel length ratio, for 3, 4, and 5 equal span frames and three non-equal spans. The moment coefficients with respect to the maximum clear span moment are determined by the three methods for negative end moments at the face of support and mid span positive moment. These coefficients are constant in DDM, while in EFM are changed with changing the column and beam sizes. The results of EFM is more accurate than DDM, on the bases of results of EFM, new moment coefficients are suggested to use instead of DDM moment coefficients. In case of EFM calculation aren't satisfactory for hand calculations the FEM is used by applying available computer software.
INTRODUCTION AND METHODOLOGY

Introduction
Slabs are usually used to provide useful surfaces, such as roofs, floors in reinforced concrete buildings and are usually horizontal, in some times maybe vertical such as in water tanks and retaining walls. Slabs may be supported by masonry or reinforced concrete walls or beams, or directly supported by columns which is called flat plate slabs. Also, slabs may have supported on four edges or two opposite sides. In slabs which is supported on four sides, the slabs act in two direction and main reinforcements are used in two directions, while in slabs supported on two opposite sides, the slab acts in one direction and main reinforcement is used in one direction (short span) and secondary reinforcement is used in other direction (long span). In flat slabs, shear stresses are critical, and the slab should be designed to resist shear stresses. Column capital and drop panels may be used in flat slabs to increase the shear resistance of the slab. Different methods are used to design the slabs supported by beams, flat slabs, flat plate slabs and two-way joist slabs, methods 3 of the 1963 ACI Code may be used to design the slab [1] , also, can be used for slabs supported by walls, steel beams, or monolithic concrete beams having total depth greater than 3 times the slab thickness. Semi empirical method (Direct Design Method (DDM)) and an approximate elastic analysis method (Equivalent Frame Method) are used for the analysis and design of slabs [2, 3] . In both methods, the slab is divided into middle strip and column strip of width equal to one-fourth of the smaller of the panel dimensions (L1 & L2), where (L1) is the span in the direction of the analysis and (L2) is the perpendicular span of the slab panel.
* Corresponding author (Patel and Dubey, 2016) ; presented a comparative study between Direct Design Method (DDM) and Equivalent Frame method (EFM) and then compared with the Finite Element Method (FEM) for the flat slabs. They concluded that (EFM) is more accurate than (DDM), but it's not satisfactory for hand calculations, therefore they recommended using of computer software based on (FEM). (Patel and Sigi, 2014) ; presented the analysis of flat slabs by various codes (IS 456-2000 , ACI 380-08, BS 8110-1997 ) and compared with the finite element analysis by computer software (SAFE). The equivalent frame method is used by different codes to determine the column strip and middle strip moments and then compared with the FEM results using software (SAFE). (Hassan and Ahmed, 2016) ; presented a comparison study of the analysis of flat slab by two methods given by ACI 318-05 Code, DDM and EFM, they concluded that the exterior negative moment obtained by (EFM) is greater than (DDM), also (DDM) has many limitations and based on coefficients which are not changed by changing beam thickness, while (FEM) have no limitations and the beam and column stiffness are taken into consideration and calculation of column and middle strip moments. (Kndama,2015) ; presented a study on flat plate slab system analysed using (EFM). Its concluded that two-dimensional (EFM) that consider nonlinearity effects is effective in determining slab moments only, while three-dimensional (EFM) underestimate slab and column moments. In this study different numerical example are solved using DDM, EFM and FEM using STAADPRO computer software, the effect of the beam and column dimensions and stiffness are considered. The results of the three methods are compared for three, four and five equal spans for slab system with beams and flat slabs with and without edge beams. Also, comparison between these methods are performed for slab system panels with different length values.
REVIEW OF LITERATURES
Methodology
ACI code and other codes suggest any of the two methods Direct Design Method (DDM) and Equivalent Frame Method (EFM). (DDM) has many restrictions, while (EFM) has no restrictions and not satisfactory for hand calculations. The moment at exterior and interior support are determined by both DDM & EFM and compared with the results of (FEM) using computer (STAAD Pro). The following variable are taken into consideration. 1-Number of spans (3,4 and 5) equal spans. 2-For beam-column system; the dimensions and stiffness the beam and columns are considered. Beams (500x700), (400x600), (3300x500). Columns (500x500), (400x400), (300x300). 3-For flat plate slab system; the analysis is performed for flat slab with and without edge beams. 4-Different span lengths (3, 6 & 12 m). 5-Different ( 6-Different ( = ) ratios of beam stiffness / column stiffness. Problem 8: -Four equal span flat plate slabs frame for the same data of problem (7).
ANALYSIS
Problem 9: -Five equal span flat plate slabs frame for the same data of problem (7).
Problem 10: -Three spans frame, the middle span is less than the external spans by (33%). L2=6m Column dimensions (500x500) mm Beam dimensions (500x700) mm Slab thickness=200mm
The analysis is performed fir two cases: 1-Beam-Column system. 2-Flat plate slab system.
Problem 11: -Same as problem (10) but the external support is simply supported Problem 12 & 13: -Same as problem (10 &11), the middle span is greater than the external or outer spans by 33%. & Fig (1) , show that (-ve) end moments at the face of external support and (-ve) moment at internal support of 1st outer span decreased with increasing the stiffness ratio ( ) or panel ratio (L2/L1), while the mid span (+ve) moment increased with increasing the stiffness ratio ( ) or panel ratio (L2/L1). The same behavior is noticed when the beam and column size is changed as shown in fig. 2&3 ) and table (3&5). In the middle span, the end (-ve) moment at interior support increased with increasing ( ) or (L2/L1), while (+ve) midspan moment decreased with increasing ( ) or (L2/L1). In the middle span, the (-ve) moment at internal support increased with increasing stiffness ratio ( ) or panel ratio (L2/L1), while (+ve) midspan moment decreased. When the outer support is simply supported, the (-ve) end moment at the internal support the first span decreased with increasing the stiffness ratio or panel ratio (L2/L1) while the midspan (+ve) moment at first span increased with increasing ( or L2/L1) as shown in The suggested envelope based on the result of EFM, the FEM can be used in all cases because its more accurate and more reliable and computer software are used. Table (13) ; shows the moment coefficient of the end moment and midspan moment for flat plate slab system for 3, 4 and 5 equal spans, L2/L1=1.0, as shown the result of EFM are close to the DDM results in case of flat plate slab system without edge beam. Thus, the DDM moment coefficient (case c) recommended for the analysis and design. In case the flat plate slab system with edge beam, the results between DDM & EFM are differ, so EFM is recommended for analysis and determining moments.
RESULTS AND DISCUSSION
The (-ve) end moment in EFM at the external support 1st span increased, while the (-ve) moments at all other supports are decreased compared with DDM. The (+ve) midspan moment of 1st span decreased in (EFM), while midspan of 2nd span is increased compared with DDM. When the middle span differs than outer span by (±33%). The result of the two methods (EFM & FEM) are quite differ than DDM, so using of EFM or FEM are recommended for the analysis and design because in case of the 2nd span when less than 1st outer span by (-33%), negative moment is occurred at midspan, which is opposite to the results of DDM. The same behavior is obtained when the outer external support is simply supported. The results of the three methods and comparison are shown in tables (14 to 17). Tables (18 to 21 On the base of EFM; the moment coefficient of the DDM can be changed to the following suggested envelop as shown in the following table (23 & 24) . In all cases (FEM) can be adopted because its more accurate and convenient for computer use than other methods. 
CONCLUSIONS AND RECOMMENDATIONS
Conclusions:
The conclusions drawn from the current study could be summarized as below: 1-The (DDM) has some restrictions, hence (EFM) is adopted. 2-Both (DDM)& (EFM) are approximate, butt results of (EFM) is more accurate 3-The (EFM) is not satisfactory for hand calculations, therefore use of computer software which based on FEM is adopted. 4-The results of EFM are more accurate as FEM takes into account the stiffness of the members, while DDM the coefficients of the moments are constant. 5-The -ve and +ve moments in EFM are calculated from the analysis of the frame, while in DDM the moments are constant and the total moment (Mo) distributed longitudinally by using moment coefficient cases (a, b, c, d and e). 6-The changing of column & beam dimensions effect on the value of the moments, while in DDM is not changed.
7-Increasing the stiffness ratio (ψ) or panel ratio (L2/L1) leads to decrease the (-ve) end moments at the face of external support and (-ve) moment at internal support of 1st outer span, while the mid span (+ve) moment increased with increasing the stiffness ratio 8-New moment coefficient envelopes are suggested instead of (DDM) coefficients as follows: 
Recommendations:
1-EFM is more reliable method, because the moments are determined by stiffness and moment distribution method. 2-EFM is more accurate method and the moments are changing with changing the column, beam & slab dimensions, while (DDM) the moment coefficients are constant. 3-EFM isn't satisfactory for hand calculations but can be computerized using computer software to solve the moment distribution with less time and errors. -ME +M -MI
